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(57) Abstract: Compounds represented 
by the general formula (|) or salts thereof, 
or hydrates of both: (|) wherein A g is an 
(TT) optionally substituted 5- to 14-membered 

heterocyclic group, or the like; X s is O-, 
-S-, or the like; Y g is optionally substituted 
Ce-14 aryl, a 5- to 14-membered heterocyclic 
group, or the like; and T^ 1 is a group of the general formula (||) or the like: (||) [wherein E§ is a single bond, -N(R§ 2 )-, or the like; 
R gl and R s2 are each independently hydrogen, optionally substituted Ci_ 6 alkyl, or the like; and Z s is Ci_ 8 alkyl, C 3 . 8 alicyclic 
hydrocarbyl, C 6 _i 4 aryl, or the like]. 
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(81) fg^lMI (MP^Ji AE, AG, AL, AM, AT, AU, AZ, BA, BB, 

BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, 
NZ, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) JSSHI (JiM): ARIPO (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZW), =L — ^ v7S^F (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P 



(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI fljfr (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



(57) 

A^^Y^ (I) 
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mmm 

m & z © mmm^ m -r % 0 

9MX-&&Z. t&^^gfriX^&iJ. Folkman and Y. Sh ing, J. Biol. Chem. , 

267 , 10931, mz) a mmm^xi±^'\immiz^ux^m^^m^^\^^> 
mmmmz^x^Mmm^(Dmmmmtm^^m(D^&^^i^±mnM 

fl^gl/Stfc bTfeff £>ft3(J. Folkman, N. Engl. J. Med., 333, 1757, 1995) 

o mzmr?m(DmMi±famm^&&T%m&m^£nx&*), Mmm^mmm 

i$Mfe'\immm izM~t% &f b<^t&Mlk:& 5 £:mW£tiX^Z> (Folkman J., J. 
Natl. Cancer Inst., 82, 4, 1990) 0 

^\y^mm.^m^^ih^mizm^^9tff^m\±, wo 9900357 wo 004336 

6 &WlU¥1$&%o 

WO 9900357 ^?B^ (i, raf -bf^^-TSIfi^ffl binlJBSB^l*** 

■T a tf 7 I ^ 1/ T^SSEffrjPlBifc £ tlX V> £ ^ Mff ^PlSftffl tz: M T 2>ft 
mitm^tiX^^^o W0 0043366 -^fgfcfi, -f > tr h ntA 3 7 5 th^7 
^-^«{3^f^^W^^<b#ffl^i§<, JfaWrtJ&flMSiimB^ (Vascu 
lar Endothelial Growth Factor, VEGFrt 
-T) t*lfc^«B§{^ttMMtffl§^b^ MffiiM$tt§ + y 
i; ^^ffcfcilM^yy >§§^fW§3«£tiTU3;^ VE GFJ^©lfil^§r 
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-&%m(Dmm\±. (i) %&jit£^ffi^mui^m^T&fr&\s<i±m.±f£&i 

(2) vo&s foftmm, ^<&te¥iz&^T&mmk^x(Dmwizigiti 
fc*ffltt£^u (3) fii^ffi^cDmnmM&fto&mmmcD&m. ^m^xv 

*mmt>i±, ±nzmmi^frm±i&]izm$z%:mtetzii&m. "ra-fce (i) 

< 1 > -IS:^ 
A^^y^ (I) 

[5£i£A g y^ WWk&%m\.XUX& XUC 6 _ 14 7U- ;i^£fci±g$l*£^f b 
T^TfeJ:^5^^bl4Mi^i§tifttl, ; X g !i, -0-, 
-s-, c x - 6 -r^^-v>m, -SO-, -S0 2 -Jfei±S-N (R e3 ) - ( 

tug^s^^bTv^T*) ck^c 6 _ 14 T u— ;vs> s^v^b i 4mw.mm^&, c 

i-a^I/dM/^ C 3 _ 8 Jli^^b2fC|gSs C,. 14 7U- jic ^eyjl/^jl/I, 
5^^L1 41^rD7U-;i/C 1 _ e 7;^M, j£- (CH 2 ) g S0 2 - (A 
4u gl±l-80li%Ii*t5) , 5£- (CH 2 ) fa -CH = CH- (CH 2 
) fb - (5$^ f aiJ^Utf bii^^tLO. K 2 ^fe(±3 *^l*-r^>) „ s£ 
- (CH 2 ) fa -CH=CH- (CH 2 ) fb -S0 2 - (sSpK f ai5«t^f bii 
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^tl^frO, 1, 2%fcte3%Mi&-r2>) , 5£- (CH 2 ) fa -C = C- (CH 2 

(CH 2 ) fa -C = C- (CH 2 ) fb -S0 2 - (5£4\ f a*«kVfbl± 
^^fiOs K 2Sfcti3«t^) «n;T gl lt ( 1 ) — fcS 



R gi 




{^*s E s i±, iiMg^fcfcfc^-N (R s2 ) Settle -T So R g2 i±7kffiM-3\ 
RfM£WbT^T& <fc^C i-eTJ]/*)]/^ Sf^S^rW bT V>T & cfc M C 2 _ 6 
^;i/>r-;i/S, g^S^r* bt V>T * «t V> C 2 _ 6 TVl/^r— g&X&WbT 
*> J;m C 3 _ 8 fli^^ti7jc^a. fii**- bt i^T & «fci^ C 2 _ 7 :/^>;bS 
* ft J i S ^ S * * b T v ^ x % <fc v ^ c 2 _ 7 7 ; u ^ =¥■ >- 73 ; 1/ tit — ; u * £ ?t fi£ -r § ° R s 

_ 7 7^>;i/S£fci±gl&S£;& IT v>T& «fcM C 2 . 7 7;v^ ^r^*;v^r- 
Iftt^o Z g {±. tKHM^s g?M£;fii bT^T& £v>C j _ 8 gjfe 
S^^tt v>t& c 2 . 6 7;v^-;i/Ss gj^£^rbT^T% J;^ c 2 _ 6 7* 

;VJf--;^ t^S^LT^t^ <fc^C 3 _ 8 JJg3g^j^b7kfKS, liS^tb 
T^T*i^C 6 _ 14 7'J — IIS^^l bT V^T & £ <^ C e _ x 4 7 <; —)V C j 
_ 6 7;^M. S-OR 2 00 , j£-SR 20 \ ^-COR 2 0 0 , ^-S0 2 R 200 
R 2 0 0 i±. 7kmm^-, SiMSLtl^^i^Ci.^^^l/S, g 

M§#ttoti) £ tv>c 3 _ 8 ^^fb7Kms. wmM%misX^x& x^c 6 

_ l4 7U-;i/Ss g^S£Wb.T^T& J;^c 6 _ 14 r u— ;i/C 1 _ 6 7;i/^M, 
gmS^r^bTV^T*) £1^5 &^b 1 4M^iii^S£;£{±gf&S£*bT^T 
& «tu5&v>b 1 4 llif C 1 _ 6 7;^;H§l*tSo ) , g$lS£*bT 
^x% <fc^ 5 ftv>b 1 4M^3g^Si;fcte:g$l*£WbT^T& £v^5&v>b 

i4iti§c,_ 6 7^;i/Mi*t§o k *fci± (2) —ma 
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— N NR 91 

Z g2 (± N ^tl^nipJ-T'&fl&oTfe «t<, ( 1) (2) -o- N -S- 

&£<s ;^V*-£gg|;**lTV^& cfcl^C x _ 6 U >X£ (3) gg& 

T'^^n^.'fb^tJ^ b < corns- tz&^ti&ajkfaya ; 
< 2 > — JKS; 

R 1 

^VY^ CD 

o 

t§ ; xi±s mmm?, mnm^ -so-*fci±-so 2 -«t§;Yi± 
. gj^*£*bTv>T&£^c 6 _ 14 TV — gfH*£^"bT^T& xi^ 5& 

l/Ml 4M^^*^*^fciiS^*^*bTV^T^)J:l^C 1 _ e ^;i/^l^> 
X£}tl*-r& ; EJ±, ^Jfe(i-NR 2 -*»5 ; R 1 is iVR 2 fct^ ti 
^fiHiibTs zkHtJDi^ g&*&#bT^T%«fcv^ 1 _ 6 7;i/*;i/^ ggiS 
§*bt^t*J;MC 2 _ 6 7;^-;i/S^ gf^S£* ttiM & J;^ C 2 _ e ^;i/ 
gifea**bTv>-r*<tv^C3_ 8 fl&3gs;^bzKi^Sx gtfe«£*rb-t 

; Z ii, sS-Z^-Z 12 Z 1 Mi#$S^r. itfSM 

^ flfcltJl^ -CO-. - S 0 2 -£/^£g*&S£;£bTl>T& J^C ^^l/ 
^l^S^igRGfeU Z 12 {±7j<JiifCd\ g|&a£^bT^T& J;^C ^gr^^l/ 
gglS^^bTV^T <fe<fcl^C 2 _ e ^;i/^r— gJH*£*"bT^Tfc cfcl^ 

4 



WO 02/32872 



PCT/JPOl/09221 




-NH-£fclt-0-$:mvk1rZ>o Z 3 2 i±ifMS^i\ ^^L/>», -CO-, -N 

ftt^o f^ib, Alt (l) v'rySs (2) ad^*>j|^ (3) - hDl 

*5«kt5 (4) 5£ N - V X1 -V X2 -V X22 -V X3 V X1 , V X2 &£tfV X2 

2 {±. ^^w*itt, mmm*. mnm*. -co-, -so-. 

- S O 2 ^-NR xl -s ^-CONR xl - ^-NR xl CO-, S-S0 2 
N R x 1 — , S-NR X1 S0 2 -, S-O-CO-, 5£- C (O) 0- N S-NR 
X1 C (O) 0- s S-NR X1 C (O) NR X2 -. iC-O-C (O) N R x 1 — . 
^-O-C (O) O-s StfeX^^bTV^T*) iV^C 1 _ e 7;i/^L/>Sx g$lS 
bTl^T-fectV^C a-e^ 7 ^^ 7 " -^Sn gf^»£*f bTMT& £^C 2 _ 6 ^;i/ 

Jr-;i/S. g|«£WbT^T&£i^C 3 _ 8 J§g^^b7KfSt^ ItMtbT 
^T&cfc^Ce-i^'J— ^SsS^a^^bTV^T^) ctV> 5&V>L 1 4 M^fSUS 
^S£fcf±g^£WbTl>T&ck^ 5&Ub 1 4M^#^3R^S*iSift"r 
§ ; V x \ R X1 &£Z5R X2 J;J\ ^tl^ti^AZ:bT7KmJH^ g&^&WbTM 
X &cfcl^C ,. e 7;P^Sx gj^S£*bT^T& J^Cg-e^i^ — g 
ta$ttt^'C*J:^C 2 _ 6 7;i/^r;i/a x gl&S£* bT i>T & <fc I"* C 3 _ 8 

mn^$zfc7km&s sm*^*bT^T^cfc^c e _ 14 Tu-;i/S. g&a&wb 

TV^-T & £1^5 &<^b 1 4iti^Ss g|&a£#bT^T& £V>5ftV>b 1 
4 M^^^S^S^ f±gj&»£* b T l^T 4) cfc u C ! _ a T;i/=3 i^a^iSc 
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] 

<3> xifimmm^SLrz&mnm^-e&z. <2>fc8a*6©<ti^&b<i« 

<4> Z Asgf^^LT^T^ckl^^P^Pl^S, g&*&*abT^*r 



nfc-T&o ) 

< 2 >£fcf£< 3 > Id 13*4©^% & b <f±^©i&£fcf± 
<5> E^-NR 2 - R 2 J±< 2 >lZ;fcit£R 2 £l^*ii£^R*-r£ 



?SfcliiiI?^lttt?)o ) "C^^tl-SS-r&Ss <2>~<4>©M-Ttl 

<6> EtfJmg-^-e&tK y^^ ^i3g^a^*bTv>-r*) 



(5£tK W 13 {±g^^rWbTV^T^ct^j^^^^fc{±^M^^*[*1-?>o 
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<7> AtiK 5$ 




o 

l-C-N-O-V 312 



a13 



f-S0 2 -N-V i 



ra12 



V 



a13 



-SO2-V 



a12 



o 

II 

-c-o-v* 



a12 



^_ N _ v ai 1.^12 |-N— V a11 -N-V a12 



l-C-N— V a11 — V a12 



p 

l-C-N-V 312 



a13 



V 



a13 



V 1 



al3 



V 



•a13 



V all ii-CO-Sfc(i-S0 2 -»t^; V al2 , V al3 ^ctt>*V 
s Sf«£*bT^T& £uc 2 _ 6 ^;i/^;i/as SI&S£^bT^-£&<fc^c 2 

^bTV^T*)J:V^C e _ 14 r U— Sj^£^bT^T& J;^5&^b 141 
^^»Sfe{igf^&WbT^T%ctV^5^V^b 1 4iMMi§sa^ 
Ittt^o ) T^^n^S^^*^-^ ; R all f±, 5£-V a2 i-v a22 -V a23 ( 
v a21 f±gf«£WbTUT& J;v^C 1 . 6 7;^i/>», #IS^r*/r«^; 

v a22 (±#^ sii^s mmm^ -co-, - 

SO-, -S0 2 - s s$-C0NR al4 -. S-S0 2 NR al4 -, S-NR 114 
S0 2 -, S-NR al4 C0-Sfei±S-NR al4 -4Il*t^ (5£pK R al4 J± 
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^bTVAT & £^ C ^eTJV^rJl^ gj^S*^ LT I^T & <fc V^ C 2 _ 6 TJl/tr — 
S£*-bT^T&£U5&l>b 1 4 Ml^iK^X* bT & £ 

<8> A*s N ^ 



al \ R al2 *3j;t>"R al3 {i< 7 >^*?{^?>R al \ R a 1 2 &<fctfR a 1 3 £ 
<9> AtiK £ t3g^^^LTV^T% 



bl Mi ( 1 ) gma^^bTV^T^^V^ 5 &^b 1 4Mit^^S;atfc{± ( 2 ) 
5£ 
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v bll 43«tw bl2 i±^ti^n«b3i:bT¥^N -so 2 - -nhco 

-3=fcfct5£- (CH 2 ) b -CO- (S^biiO^f, 6 (Dmm%MVkT & 0 ) Tr^l 

1/ >^ tisS^t bT^T & £U C 3 _ 8 flg^j^<b7k^S* fc&g}&*£* b 
T^T&£^ 5&V^b 1 4Ml^S§ItttS ; R b 1 1 :fc £ Z>*R b 1 2 ft 

^ft^b-czMisji^ /Npy>ji^ sieis**b-cv^T*><fcv>c !_ 

e ^;i/^r;i/^ S^fea&^bT^T&«^c 2 _ e :p;i/>r^;i,^ g$lS£*bT^ 

&l^b 1 4g^S^fe^g^SS:S*fe^±^ifeS*WbTV^T*>«fcV^5^^:^/^b 141 

< 2 >~< 6 >m^ftfr£ta*4©*bi%f9& b < i±%<d&. 

< 1 0 > A/b* s & 




cl3 (i, (l)7k*M^ (2) ^774, 
(5 ) g^X£*bTi/>T&£l>C ! 



(3) AD^>If, (4) 
_ 6 :p;i^;i/S, (6) 5£ 
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— V c21 -N 



V 



c22 



V 



c23 



tl^tatebTTkfKMd^ g}«£*bT^T& «tv> C ^qT-JV^-JU^ gfUS 

*-;t/Sx g^S4f bt^T^ £t^C 3 - 8 J§i^^b7j<^a. liS^tbt 
<^T& «fcl> 5&Mb 1 4Mtfi^ gil^WbT^T* 5 &l>b 1 4 
M^#^ ; }ft*^*^fe^ia«lS^*bTV^T% ctVAC e _ 14 T'J-;b**Sctt 
-T^o ) T^^tb?>S^^{i (7) ^-V c21 -0-V c22 (^^s V c21 *?<fcV 
V o22 {±gjfBV c21 ^J:W c22 t(lI«a^^cf!*-r§o ) X-miZn&M&MUkirZ 

**^bTV>T^ «fcl^C a-aHi^^bTk^S&jSclft-rS ; R cll i±, ^-v ci 
i_V cl2 -V c13 (5£tK V cll (±#^. KMiJi^ i^MtbT^t^i 
V^>-t?>3g N gj&»£^LTV>T* <fcv> b 1 4M^SJJl^^a*fc 

li-CO-^tftn ; V cl2 fcfcl|M&g\ K^Jl^*fciigifeS*^L-rv^"C* 
J:i>C 1 _ 6 ^;b^b>»^^(ft-r?> ; V cl3 i± ( 1 ) WWz^%m LTi^T & J:t> 
Ci_ 6 ?;^;i/S, ( 2 ) f^S^tbt^t* «fci^c 2 _ 6 T;i/<!r— (3 
) S^S£^bT^T&cfcuC 2 _ 6 :p;i/^;i^ (4) SifeS^^ bTV>T & 

x^c 3 _ 8 mm^,mh7km^ (5) tkks^ (6) #;i/#^>;i/» N (7) mm 

S*^bTV , >T4j e fcv>C 2 _ 7 ^;i/3^-^*;i/3if— (8) g^^^WbTi^ 
T£J;^5&^b 1 4Iti^S, (9) gg&a&*LT^-£& iv>5&^b 
1 4«MMiiSSs ( 1 0) S?;tt£^bT^T&£MC 6 _ 14 ;py-;i/S 
N (11) ^-NR c21 R° 22 R c21 ^ £ fc^R c22 {±^fl^m*i:bT7j< 
S litis* *t bt * i v> C J _ 6 7;^;i/S$Iift t S o ) 

ti&M%tzi± (12) 7jc^j^^^^tft-r«>o ) T^^nsa^^B*-r^o ] 

< l l > — jks; 
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(Ilia) 



[5£(K R\ R 2 &£XIZ 12 f£< 2 >£:fctt&R \ R z d3 «fcI5 Z 1 2 £ PHiSc^*: 



-,300 





SLfcltmmmttMtitTZ ; R 3 0 0 & .fctfR 3 0 M±^n^*a*3AbT7.kfSM^ 
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p< h^ri/j. h=^>) - 6 - =3M U > J} Jltf H\ 4 - (4 - ((4 -^ll^U 

7-iJ;) 7 5. 7-3 -7MD7 zcy^ri/) -7 - (2-^h^r 

^ h=*s/) - 6 -Jpy >#;i/^i^ b\ 7 - ( 2 h^>^ b=^>) - 
4 - ( 4 - (( 1 , 3 -f7v-^- 2 ->r;i/7 > ^ 7 ) *;i/3i?— ;p) ^ = j - 3 - 
7Jl/tn7x7^^) - 6 -^7 U >t)J]/^3r-y- 5. F & 4 - (4 - (( 4 -7 
;^D7-'j;) 7^7 -3 -7;i/tP7x7^^» - 7-^ h^p 

$/- 6 -Jpy u >>b;i>#3f-tf-^ \*frbm&ti%>^?tip>l<D4b'&yi-e$>2>, <1 
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<2 5> mZih&mfiK N- (4- (6— >7y-7- ( 2 b ^> J- h 
sy) -4-^j\)j\y) ^-Jp>>- 2 -yjv-tu 7 ?L -N' - (4-^;i/^-o 
i^l/7, N— (2-^DP — 4- ((6-^77-7- ((1-*^ 

— 4-t^i;^;V) y; h3p^>) — 4 -^y ^dpiy) ;7:n-;i/) — N 

^D7Dlf;Wl/7, N— (4 - ((6-^7;-7 - ((( 2 R) — 3 - (v^^ 

ji/7^ y ) —2 -t pp^rp tr;i/) ^-^rv-) —4 -Jey ^^vO 7i 

— N '— ( 4 ji— ^l^, N— (4- ((6-^^^ — 7 

— ((( 2 R) —2 - 1 Kd^v'— 3 - ( l - t°p u i/y ) yu br;i/) ^-^->) — 

4 -Jpy ij ^j-Jr^>) — N (4-7;i/tn7xr;i/) 7l/7, 

N- {4 - [6— >7^-7 - (2-th*D^-3-tD'J^>-l — Ol'- 
7"DaKJp5/) U >- 4 ->( P - 2 -*7-Jl7 — N 5 

D7Dtf;i/-7l/7^ 4- (4- (4-7WP7-U/') — 4- 

7 7x7+i/) — i h^ris— 6 -jf;ij >*;i/^^r-y-5: H\ 4 - 
(3-7PP-4- (i/^D7nb>7^7*;v^-;i/) 7^;7x;^» — 
1 b*is—6-*y V b\ 4 - ( 3 -if P p— 4 - (fy^P 

7P ¥jvy X J -Zubtf—jl) 7 5. y 7 rcy dpi/) —7 - ( 2 h b 
) —6 -^y U >7j;i/^dr^5: b\ N 6 — >^py°p bf;i/— 4 - ( 3 -7P p— 
4 - (((>-^D7 , D^;i/7^ y) 7^ y ) y ^.y ^-y) — 7-y^h 

dri/— 6 -^py D ^ b\ N 6 - (2 -jrf h^pS/a:^;i/) —4 - (3 

_/7 UD _4_ (((^^D7 , Dt;i/7^7) ;u) t^l;) y^y^-is) 

— 7-y> h 6 -=*y y H\ n 6 - ( 2 - try —4 - 
(3-7DP-4- (((i/7P7Difji/7^) T^y) y^y^p 

iy) — 7 h^-->— 6 -=^y U >5b;i/^=Jp-9-^ h\ N 6 - ( 2 -y^tnx^ 
—4- (3-7P p — 4 - (((i/^nrn^l/?^) 7>7 

) 7x7^^) —7 -j* h^-sy— 6 >*;^^^f-5: b\ N6-^ 

—4- (3-7PP-4 - (((^^d^d tf;i/7'^ y ) r^y) 7 

^yjpiy) —7 h^>— 6 -^y u >#;i/*^-y- 5: h\ N 6 -y:^;b— 4- 

(3-^PP— 4- (((>>^D7Dt;i/7^7) T^y) 7^y^r 
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->) — 7-* h**>—6 y >^;i/^^-y-^ h\ n 6 4 - ( 3 - 

^do — 4 — (((^^p7p^;v7^) T^y) y^y^jy) _ 

7 -* V 6 -^y u >*;v#^t>-5; h\ 6 -7j;i/M^-f )V- 4 -( 1 -i^- 
;u#;w^ >r;i/- lH-^> f— 5 - ^;i/^-^r^>) - 7 - ^ h^fy^py > 
N 6 -3b;wi^E-f 7 -y h^iy- 4 -(1 -7DK;i/A;^^;i/- 1 H--Y 
> F— 5 --r;i/^-^rf>) ^;u>, 6 - ; -f ;i/ - 7 -y; h^iy- 4 - 

] 3f-y U >n N4 — (4 — {4 — [C^— U y ^;i/pt?n;ix) 7 ^ y ] - 
7 ^y 3^>} - 2 - 1: u - l -y^;i^- 4 - t:^u > ; >^;i/^^-9-5. b\ 
n l -y 3 -y p p - 5 - [(2 - {[(l -y 4 - tr^.u * 

r^y} - 4-tru^;i/) -iH-l-^>F-;i/*;i/t^ 
h\ N4 - [4 - (3-^od-4 - {[{4-7Wn7-'j;) 
T^y} y^y3^>) -2-t:y^;w] - l -y 4 - tf^u i?>±i;i 
yf^V-S. h\ 1 -(2 on - 4 - {6 - [ 4 - ( 2 -^xf;b7 5. J =c h Jp- 
->) — ;H— 7H-tnn [2, 3-d] t: u 3. > - 4 ;b^-^-^>} 
7 x - ;i/)-3 - ^ n 7n 1/ 7^ 1 - { 2 - ^ o o - 4 - [ 6 - [4- 

(( 2 R) - 2 - t Fd^^- 3 -v^^l/T^ y 7ui$*i/) —~7^=-M- 7 
H— tTPP [2, 3-d] t° U 5. ¥1/- 4 — 7 x-;i/} — 3 -i/ 
^p7dWU7 % 1- ( 2 - y n p— 4 - {6- [4- ((2R) -2-fc 
Kn+y - 3 - IfD U i^>y 7n*^i/) -7i-;H- 7 H— t°DD [2, 3 
-d] h°>; 3. V >— 4 --f — y i— ;t/} —3 -^^070^1/^1/7 

x 1 -(2 -^DD- 4 - {6- [4- (2-i;x^7^7o^J/ 

) -7x-Jl/]- 7 H— fcTDD [2, 3-d] fcTU 5. 4 -^;i/;t^>} 7 

1 >£fcfcfc<2 >t3iB«s©<b^*b<i±*©lia^t3fF^^fLSig*fct±^ 

<2 6> HufB-fbl^W, 4- (3-^DD-4- (y7D7PK^7^y*;i/ 

7$. y y ^y —i -y h^sy— 6 -Jpy u >^;v^>-y-^ h\ 4 
- ( 3 — -y p p — 4 - (^^;i/^^y ;b) 7^^7x7^>>) —7 -y 
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h^>— 6 -=ap y »; >^;i/^^-1t^ h\ N6-^ h^>— 4 - ( 3 ->? on — 4 
- (((i/^D7ot:;i/7^) T^y) ^y^) —7-^ 

is— 6 -3^y U >±?;i/^^r^^ h\ 4 - ( 3 — ^DD — 4 - * y ±>)\s 

t>*N6-^ h^r^— 4- (3-^PP-4 - (((ni^^T' 5. y ) T 

x y ) ^y =^r^) —7 h^->>— 6 -^F-y u H2p£3M*l£ 

<2 7> < i >~< 6 xDu-rtit^zmmcDit^m, &i,<i±* commute 
<2 8> < i >~< 6 xDwrMHzmmcDit^, i> v < ^ (Dmm^miz 



R 1 



< 2 9 > 



A Y Z (") 

O 

; Xt±. g?!IJl^\ ffitH®^ -SO-$fcl±-S0 2 -«t^ ; Y(± 
x f^S^^LT^T* «fc^C e _ 14 7>y — S&lS£^fLT^T&ct^ 5 & 
l^b 1 4M^#^m^a*/r{±S^a^^■LTV^T^) J;V^C 1 _ 6 •^;^^^> 

^ T * cfc <^ c 2 _ 7 t * fc *r L T <^ t % «k ^ c 2 _ 7 3 ^ ^ * 
;«-;i,S£j&B*1-3 ; Z fcfc, ^-Z J1 -Z 12 (^^. Z 1 M±#3^^ M*J^ 
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g&X£*LTU'rfc t fc^c 2 _ a 7;i/>r— gf^S£WbTi>T& 



(^;^s z 3 \ z 33 *3<ktjfz 34 ii, *ti*ti9k&\sX*?-i'>^ -co-, 

-NH-^feli-O- ^Ittt§o Z 3 2 teWi^r. -CO-. - 

NH-tfel±-0-Mt§o ) "r*S^n*^*iSi*"r*o ) TS^tb^S* 
MVkir&o fe^U Ai±, (1) (2) noy>^ (3) rho 

(4) 5£- V X1 - V X2 - V X22 - V X3 (5$Pk V x \ V x2 *5j;l>*V X2 
2 {±^n^ti^AZlbT, K^Jgl^ -CO-, -SO-, - 

S0 2 -, S-NR X1 -, S-CONR X1 -, ^-NR X1 C0-, S-S0 2 N 
R X1 -, S-NR X1 S0 2 -, -O-CO-, -C (O) 0-, ^-NR X1 C ( 
O) 0-, ^-NR X1 C (O) N R X2 — , Sl-O-C (O) N R x 1 — . -O- 
C (O) 0-, gHS^^bTtM*.J;UC 1 _ e 7;V^l/>l, liS^^lT 

v^T * «fcv^ c 2 _ 6 t;i/^— gifeS** It^t & £i> c z _ 6 7;i/^-;i/S 

, gma*^bTv^T*)ctv>c 3 _ 8 fl^^'fb7K^a, gtfea**b-c^T*«fc 

^C e _ 14 7U— SSI*** LTV^Tfei V> 5^:1^ L 1 4 MfH3§5^Si; 
f±g&S**LTV'» , Tfc<fc^5fcl 1 .L 1 4M^#S&g^5£*£jSHfc-r& ; V X3 
, R xl :fcJ;t>'R X2 kfc, *tl*tL$k3LLT7kmm^ W.Wk&?tm VT^T & 

!_ 6 7;i/^ glM£*"LT^T& J:^c 2 . 6 7;^^ji/S, gii*£*L 
TV^Tfe <fcv^C 2 _ 6 ^;i/^^;i/S, SfMfetbt^t <fc^C 3 _ 8 JBi^;S;£Stfb 
*5lf2^ g^a*#bTV>T*^V^C 6 _ 14 ^U— ;i/S, g&S&WLT^Tfc J; 

1 4Mfli» fitM£W LT V^T & «t ^ 5 b 1 4M5^«i 
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<3o> < i >&tzi±< 2 >izmmcDik&m, &L<te^<DMm¥&)temmg 

<3 1> < 1 >^fefi<2 >(3fB«6©^^ *)b<{±^©^a^^(3^^ 

<3 2> < i >£tzi±< 2 >izmm(D^^ & b < \±^(DMm^mz.mm^ 

<3 3> < 1 >$Lfzl±< 2 >lzi3*i<7Mbl^k b < ii^©^S^e<]^^^ 

<3 4> < i 2 >&3f3«©'fbi^tk & b < \±^(DMm^m^Wrmz 

<3 5> < i >£tzi±< 2 >izmm<Dik&m, ^Kii^oii^t^ 

<3 6> < 1 >Sfct±<2 >fcf3«©*b-&$K fcb<l±*©3iiJS^i$fc:fF§;* 

<3 7> < 1 >£fcfcfc<2 >fcfB«<ZMb-&&K & b<ii^O^?i^^|^^ 

<3 8> < 1 >£fcl±<2 >tef3f&©fb-£-#K fcb<ii*©3i£3^l$l3fmi* 

<3 9> < i 2 >\zsmco^m. bis<te*<Dmm^mk:ft!&z 

tL%^£tzi±^n^<D7kmm&m$Mfrt-t%, mmm^mm, mm^mm, * 
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<4 0> < 1 >*fct±< 2 >£fB*g©Yb^$U <bL<\±*<D$m¥$}tefttg£ 

mm ; 

<4i> < i >^fe{±< 2 >^HB«6©<b^r^ %\s<&*<Dmm¥$}i,zm : !g$ 
<4 2> < i >£tciz< 2 >teffim<D4t<&®, %is<&*<Dmm¥mzff?&i< 

. 3^mJ®^^^©^n^>M^*S*L^ 7>^1M^ t&JSJIC^ HMC^ 

t;i/S, i-7°nf;H> n -/f;^ i - sec-^^^Ss t 

l ^Jvy^JVM. 2 - l, l- 
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l ^-;v^>^;i/S. 2 -^^;i/^>^;i/Ss 3 -^;i^>5f-;i/a 
. l, l -s?* 5=-;i/^;i/^ l, 2 2, 2->?^^;i/^ 

l, 3 2, 3 3, 3->?^ 
l 2 -if;i/^;ba, l , l , 2 - h u ^ 

^-;i/7°n tf;vSs l, 2, 2-h^fJi/7otJH, l l 

^^;vSx n-7"Dtf;bS, i-:7°ntf;]^ n-^*^-;i/S. i— ^ 

^-JIM, sec-7» t-r/^;i/^ N n-^>f-;va, i-^>3=-;i/^ 
sec-^>^S, t -^>^;i/^ l 
2 7^ l, l -^^^-;i/7°D tf;i/*, l, 2-^f;i/7'nt:;i/ 
^ n-^^ev-;^ i -^3r>-;i/*-e& ^ =fc b < fis ^<^;i/S, :^5f- 

n-7*Dl^;^ i-^°nlf;i/^ n-7*^;i^ sec 
t — r/^l/Ss n-^>^Jl/S, i sec— 

l, 1 -^^l/T'n tf;i/Xs 1, 2 -^^^-;i/-7°n tf;«, 
b < ii^;^, if;bSs n-7D^S, i-7oM, n-^5=-;i/^ 

sec-y^;^ t-wi/S-e*b, * o s b< 
^jHB«iffc:*5V^-r rc 2 _ 6 7;^-;v*j j^HSgfc 2 ~ 6 ©itigfe b < 
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v ^> - 1 - 4 JVM, 2 -y°p^>- l --fjvM, 3 -t°p^>- l ->r ;i/Sx 
l - > - l - jvM, l -y^>- 2 --f 1 - 79- >- 3 ->r 
l - y^>- 4 -^ji/S, 2 -y*^>- i --r 2 2 ->r;i/». 
l l -t°d^>- l jvM, 2 -p<^-;i/- l - 7° d ^ > - l jv 



l 2 --7°n^>- l --r 



2 2 -7°D^>- 1- 

. 2 l -y^>- l - 

. l 2 -y^>- l - 

. 3 -*=$-jv- 2 -y^>- l - 

. 2 3 - 7^ >- l - 

. 1 1 - y^y- l - 

. 3 -^JV- 1 -y^>- 1 - 

, 2 -oi^l/- 2 -7r>- 1 - 

, 1 3 -y^>- 1 - 

. 3 -rc^;!/- 3 -y^>- 1 - 



-r;i/X. l -*?-jv- l -:/5P>- l ->r jvm 

4 JVM, 3 - ^^JV- 1 -y^>- 1 JVM 

2 2 -y^>- l 

-f;i/^ l 3 -r^>- l 

3 3 -y^>- l --r 
-f;^*s 2 l -y^>- l 

l -=c^-jv- 2 -7V>- l —> ( jvM 
4 jvM, 3 -3L?-j\,- 2 -y^>- l 
-OI/Sn 2 3 -7*^>- 1 

l, l - v^<^;v- l -y^y- l jv&, l, 2-sM^;i/-i- 
^>-l-^;i/^ l, 3 -^p<^-;i/- 1 -y^-y- 1 --r;i/Ss 2, 2->> 

l -y^>- 1 — fM N 3, 3 -v^^jv- l -y^>- 1 
„ l, \-V *^JV-2-y^y- \ — ( jvM, l, 2 -¥*^jv- 2 -y^> 
-1-JjvM, l, 3 2 -7*^>- l --r;i/^ N 2, 2-v^^;i/ 
- 2 -y^>- l --r;i/Ss 3, 3 -s^3=-;i/- 2 l -<<;i/^ i, 
l 3 -y^>- l --f 1, 2 3 -y^>- l - 
-Y;i/S> l, 3 -s^^i/- 3 -y^>- l --r;v* N 2, 2 - v^^-jv- 3 - 
^ > - 1 - -f ;iA 3, 3 -v^^i/- 3 -y^y- l l-^>^ 
y-\-^jvM, 2 -^>^>- l --oi/fi^ 3 -^>5^>- l --ObSs 4- 
^>^>- 1 jvM, i-^>^>-2 -4 JVM, 2 -^>^>- 2 ;uit 
, 3 -^>^>- 2 -<< 4 -^>^>- 2 ->f l-^>^>-3- 
-f;i/Ss 2 -^>^>- 3 jvM, 1 -^>^>- 1 --f JVM, 2 - ^ > ^ > 
-i--r;va. 3 -^>^>- l --r 4 -^>^>- l ->f;i/^ l 

y=rl/-2-4 JVM, 2 -^>9>- 2 -4 JVM, 3 -^>9>- 2 - J JVM, 
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4 -^>^>- 2 -4 l-^>^>-3--T 2 --^>^>- 3 -4 

jvm, l l -^>^>- i --r 2 -*3-ji>- l -^>^>- l 
3 -*?-))/- l -^>^>- l --dim, 4 l -^>^> 
-i--r;i/S, l 2 -^>^>- l --r;v*x 2 -a^jv- 2 
^>-l--r;i^ 3 -*?-)]/- 2 -^>^>- l ->r 4-^^;v-2- 
^>^>- l l -p<^-;i/- 3 -^>^>- 1 --r 2-^^;i/- 
3 -^>^ >- 1 3 3 -^>^>- 1 --f 4-^^ 

;i/-3-^>^> - 1 --r;bSs l -^^;i>-4 -^>^>- l --f;i^ 2- 
4 -^>^>- l 3 -p<^;i/- 4 -^>^>- l 

4 -^>^>- 1 - -f 1 1 --^>^>- 2 - ^ ;i/ 

Ss 2 l-^>^>-2 --r 3 l 2 - 

-r;i^ 4 l -^>^>- 2 --r;i/S^ l 2 - ^>^ >- 

2--r;i/*> 2 5f-;u- 2-^>5^>-2 --r 3 -^<^;i/- 2 -^>^ 
>-2--f;i/S. 4 2 -«^>^>- 2 --f l-^^;i/-3-^ 

>^>-2-^r;i/Sx 2 - ^ 3-^>^>-2 --r;u& N 3-^<^-;i/-3 
--^>^>- 2 --r ;vS % 4 3-^>^>-2 1 - ^ 

- 4 _^>^>_ 2 2 4-^>^>-2 --r 3 

4 -^>^>- 2 ->r 4 4 -^>^>- 2 --f;i/Ss 1 
i-^>5^>-3 --f;i^ 2 l -^>^>- 3 jis? 

„ 3 -^<^;v- l -^>^>- 3 --f ;H X 4 l -^>^>- 3 --r 

;H S 1 2-^>^>-3 2-^;i/-2-^>^>-3 

— 3 — pt5=-;i/- 2 -^>^>- 3 ->f;i/S % 4 -pt^;i/— 2 -^>^> 
-3->f;i/* N l -^\^e-b>- l --f l -^\^p-fe >- 2 --f l -✓s 
^■fe>-3 — f;^ l -^^-fe >- 4 -^;i/Ss 1 -^^r-b >- 5 -4)\<&, 

1 -✓vdp-fe >- 6 --f 2 -^Jp-b>- 1 --f;i/S> 2 -^^r-b >- 2 

2 -^^--fe >- 3 --r 2 -^s^-fe>- 4 -^r;i/^ 2 -^^-t >- 

5->f;i/^ 2 6 --f 3 -^^r-fe>- 1 --r;i/^ 3 --s^r 

-b>-2--r;i^^ 3 -^^-fe>- 3 -4 K&ux&m-f $?^u<{±^^ 

1-7"p^>-1-^;vS, 2 -t°d^>- 1 3-7°D^> 
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-3--r;i^ i 4 --r 2 -^^>- 1 ->r 2-^*^> 

-2--r;i/S. l -*^)V- 1 -^n^>- 1 2-^^-jv-i-y'n 



1 l 

■7°d^<>- 1 --r;v* 

- >- 1 -^ 

- y ^ > - 1 - -f ;i/S 

- > - 1 - -r 

- ^ >- 1 --r 

- y'^ > - 1 - 

- ^"^ > - 1 - >f ;b3t 

- > - 1 - <4 jv& 

- 7*5" > - 1 - -r 

- y^ > - 1 - 4 



2 

l 
3 

2 -p<^;i/- 

1 

3 

1 

3 
2 



l - ^ > - 1 - -Y ;i/> 

1 - 7^ > - 1 - ;b> 

2 - y'^- > - 1 - -f 

3 - ;7 ^ > - l ->f;w 
3 - ^ > - 1 - -r 

1 - r/^ > - 1 - -r 

2 - ^ > - 1 - -Y ;w 

2 - > - 1 - -r 

3 - y^ > - 1 - -r ;w 



2-^^-jv- 2 - 
, 2 1 
s i-^^-;i/-2 
x 3-^^-;i/-2 

N 2-*^)]/- 3 

s 1 1 

. 3 - ai 1 

s 2 -31^;]/- 2 

s i-^^;i/-3 

, 3 3 



1, 1 -s^^b- 1 1 --01^ i, 2- 

1 -y^>- 1 --r;i^ 1, 3 -s^^i/- 1 -y^>- 1 --r;i/ 
2 , 2 - 1 -y^>- 1 --r;i/S. 3, 3 1 -y^ 

>-i-^r;i/S, 1, 1 2 -y^y- 1 ->r;i/tt. 1, 2-^5^ 

2 -:/^>- 1 - 1, 3 ->^^;i/- 2 -y^-y- 1 --r;u*. 2 

, 2 2 -y^>- l ->f;i/S, 3, 3 2 -^>- l 

-'fAS, 1, 1 3 -7"^>- 1 1, 2-2^p<^;i/-3 

-y^y- 1 l, 3 3 -y^y- 1 --r;i^ 2, 2- 

3 -y^y- 1 3, 3 -^p?^;!/- 3 -^^>- l ->r;i/ 

S"£&tK «fc b< 1 -t*d^>- 1 --f;i/S. 2-7D^ 

3 -^°n^>- l --f 1 - ^ > - 1 - 1-7* 
2-4 ;]/^ 1 - 7*^ > - 3 - >r 1 - 7^ > - 4 - >r ^Ss 2-y 
2 -zf^>- 2 -JJIM^ 1-/^-1-7d^>-1- 
-f;vS, 2 1 -/n^y- 1 1 2 -7°n^>- 

2 2 -t°d^>- 1 -YM> 1 1 - 

-l--r;i/S. 2 l -7*^>- l -4 jvM, 3 1 -y^> 
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- 1 ->r;i/j 

- 1 - -r )v, 

- l - -r;i/ 5 



1 - ^ 9-)i - 2 - 7*9- > - 1-4 )W 
3 2 - 7*9 > - l --r ;i/a 

2 3 - 7*9 > - l - J )Vi 



2 -*9))/- 2 -7*9-1/ 

l 3 -7*9-> 

3 3 -7*9^s 

- 1 - >f -& *) ^ *ot^)$ftb<{iif-;i/S^ 1 -7*n^>- 1 

2 -7"o^>- l -^Ms 3-7D^>-l->f;i/S, l-7^>-l- 
1 - 7*9 > - 2 - 4 JV^ 1 -7*9 7- 3 - -f l-7^>-4- 

-r;i/*s 2 -7*9>- l --r 2-/r>-2-^;vST^§o 

h°>-l-^;i/fi. 2 -^p t°>- l --OPS, 3-7Dt>-i->f;i/S, l 

- 7' 9- > - 1 - 1 - ^ > - 2 - -r 1 - ^ > - 3 - 1 
-7*9>- 4 --r;i/^ 2-^>-i--y;^. 2-^>-2-^;i/^ 1 

1 -7dk>- 1 2 -^9)1- 1 - 7n fc°>- 1 --f ;bS 

x l-^f;v-2-7nt>-l--f;^ 2 9-)v- 2 - 7u t: >- l --r 



1 -^5f-;b- 1 -7*9-1/- 1 --r;w 
3 l -7*9-^/- 1 --r;H 

2 -*9-)v- 2 -7*9-^- l --r;w 
1 3 -7*9-1/- 1 ->r;w 

3 3 -7*9-^- l 

jViWt, 2 -a^;i/- l -7*9-1/- 1 --r;w 
1 2 -7*9-^- 1 

3 2 - 7*9-1/- l --r;i/i 

;VSs 2 3 -7*9-^- 1 ;W 

1 



2 -^<^-;b- i-y^>-i--f 

1 -a 9-ji - 2 - ^ > - 1 - -r 

3 - 2 - 7*9- > - 1 - 

2 3 - 7*9-1/- 1 --r 

1 1 -7*9^/- 1 --f 

3 1 -7*9-^- 1 ->f 

2 2 -7*9-1/- 1 ->f 
1 - 3 -^5f->- 1 - ^ 



3 3 -7*9^- l-j 

1-1/^9)^-1-7*9^-1-^)^, 1, 2-^*9)1-1-7* 
9->-l-^)\y&, 1, 3 -iJ*9)\s- 1 -7*9->- 1 -4 )V&, 2, 2-*J* 
9-)V- 1 -7*9-^/- 1 --()V&, 3, 3 -i?A9-)V- 1 -7*9>- 1 -J )l&, 
1, 1 -P*9-)l- 2 -7*9->- 1 ->T 1, 2 -v 5 ^^^- 2 -7^>- 

1 — 1, 3 -S^^b- 2 -7*9>- 1 )V&. 2, 2-i/*9)V- 
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2 i --i 3, 3 2 l --r;i/Ss l, l 
-i^^- 3 l --r;i/^ l, 2 3 -y^>- l ->r 
l, 3 3 l ->r;i/S, 2, 2-^^^;i/-3-^' 
^>-i--r;i^Ss 3, 3 3 l --r ;vs> i-^>^> 
-i--f;i/*> 2 -^>^->- l --Y;i/S N 3 -^>^>- l -a ;i/Ss 4-^ 
>^>-l--f;bS. l -^>^>- 2 -^f 2 -^>^>- 2 --r 

3 - ^>^->- 2 ->f 4 2 ->f;i/Sx l --^>^>- 3 --f 

2 -^>^>- 3 --f l -^>^->- 1 -sfjv^ 2-^>5^>- 
i--r;vs, 3 -^>^>- l --r 4 -^>^>- l ->r;i/^ i-^> 

^■>-2-^f;i/^ 2 -^>^>- 2 3 -^>^>- 2 -sfJVM, 4 

-^>^>- 2 ->f 1 -^>^>- 3 --r Ms 2 -^>^>- 3 

l l -^>^>- l --r;i/a. 2 i-^>5 : ->-i- 
>r;vS, 3 3=-;i/- 1 -^>5^>- l -^;Hs 4 l -^>^ >- 
i->r;i/^ i 2 -^>^>- l --r 2 2 
>-i--r;i/^ 3 2 -^>^>- 1 --r 4-p<^;i/-2-^ 
>?•>- 1 1 3 -^>^>- 1 2 3 

-^>^>- 1 --f 3 3 -^>^->- l -^f;i/Ss 4-^^-;i/ 
-3-^>^>-i-^;v*s 1 4 -^>^>- 1 --r 2-^ 

4 -^>-^>- 1 -4 ;bSs 3 4 l --r;i/*s 4 
4-^>^>-l ->f l -^^-jv- 1 -^>^>- 2 
. 2 l -^>^>- 2 3 i-^>^>-2--y 

4 l -^>^->- 2 l 2 -^>^>- 2 
--r;i/*s 2 2 -^>^>- 2 3 2 -^>^-> 
-2--f;i/S N 4 2 -^>^>- 2 --f 1 3 
^>-2--f;Hs 2-^^;p-3-^>f>-2-^;PSs 3-^^-;i/-3- 
^>^>- 2 ->f 4 3 -^>^>- 2 ;i/*x 

4 - ^>^->- 2 --f 2 4 -^>ef->- 2 3-^^ 
4 -^>^>- 2 4 -^5=-;i/- 4 -^>^>- 2 -jji^ l- 

l -^>^>- 3 ->f 2 i-^>^->-3 ->f 
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3 -jt^-JV- 1 - 3 --r;i/Ss 4 -^^-Jl- 1 -^>^>- 3 — f ^ 

S N 1 -^5=-;!/- 2 -^>^>- 3 2 -*=f-)\,- 2 -^>^>- 3 - 
-f;i/fi. 3 2 -^>^>- 3 --f;i/S N 4 2 -^>^ >- 
3--r;i/Ss l -^^r^>>- l l -^^>>- 2 1-^3=- 
>- > - 3 - -Y 1 -^^>>- 4 --f ;i^ s 1 -^=¥^>- 5 1 
-^^ri>>- 6 ->f 2 -^\=5ri>>- 1 -^ 2 -'x^S/ > - 2 - ;b 

2 -^3^>>- 3 2 -^\3^>>- 4 ->f 2 -^3^>> - 5 

->f;i/S, 2 -^^r>->- 6 -4 ;i/36x 3 -^3^>>- 1 --f 3-^^^ 

>-2--r;i/*s 3 -^^>>- 3 £*u b < ii:^- 
l-7D^>-l-^f;i/S N 2 -7°n tf>- 1 --f 3-^nif>- 

i - >r ;i/S^ i - > - . i - -r 1 - > - 2 - 1 - ^ > - 

3-^;i/Ss l 4 -^;i/* N 2 l ->f 2-^^>- 

2--r;i/Sx 1 1 -7d if >- 1 2-^f;i/-i-7n^ 

>-l-^;i/S, 1 2 -^°nb°>- 1 --f 2-^^;i/-2-^° 
ntf>-l--f;i/ 
^ > - l - -f ;v 
^ > - l - -f )V 
y^- > - l - 4 ))/ 

> - l - 4 ;i/ 
^ > - l - ;i/ 
^ > - 1 - 4 )V 

> - 1 - 4 ;b 
^ > - 1 - -f ;b 
7^ > - l - 4 ;p 

1 -^*^->- l 1, 3 1 l ->r 

. 2, 2 1 -~7^>- 1 s, 3 - l-y^-is 

-i--r;«, l, 1 2 -?^>- 1 --r 1, 2-^^;i/ 

- 2 - 1-4 l, 3 -s^^u- 2 -zr^>- 1 2, 

2 2 -y^>- 1 --r;i/X, 3, 3 2 -:/^>- 1 - 
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1 -p* ^jv- 1 1 --f ;w 
3 1 -y^>- \ )v, 

2 2 -7^>- 1 - 

1 3 -7^>- 1 — f ^vi 

3 - ^ - 3 - ^ > - 1 —4)V; 

2 1 -^5=->- 1 --r;v; 

1 2 -^*^>- l ->f 

3 2 -^^>- 1 f ^Va 

2 3 -:/^>- 1 -4)V> 
l, 1 1 -^*^>- 1 



U 2 -^<^;b- 1 - 

u l-^^;i/-2- 

k 3 -jt^JV- 2 - 

j s 2-^^-;i/-3- 

k 1 l - 

K 3 -OL^JV- 1 - 

k 2-^c^;i/-2- 

U 1 3 - 

K 3-ni^-;i/-3- 
4 1, 2 - 
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4)lMs 1, 1 -V 3 -7*^>- 1 -^fJV&, 1, 2 3 - 

^->- l --r l, 3 3 1 ->f 2, 2-^ 
3 -r^>- i ->r 3, 3 3 l — oi/S 
J; t) L < (±xf-;i/Ss 1 -7°nb°>- 1 --r;i/S, 2-7nt> 
-i--r;i^ 3-7Dt:>-i-'f^ l - ^ > - l - ;i/Ss l-^^- 
>-2--f;i/», l -y^-^y- 3 --r;i/S. i - ^ > - 4 - -r 2-r^- 

2 -:/^>- 2 l 1 -T'nif >- 1 

;i/*s 2 l -y°n tf>- l ->f i-^f;i/-2-7'DK>-i 
2 2 - -7u t°>- 1 ->f 1 1 - >- 

2 1 -^>- l --f;i/Ss 3 -^^i'- 1 -^e^- 
l-.f;]^ 1 2 -7*^>- 1 2 2 - ^ >- 

1- -f;i/* % 3 2 1 l 3 

2 3 -:/^>- 1 3 -><^;i/-3 -^>- 

2- 7nt>-i-^^ 3-7DK>-i-'f;i/S, 1 -^>- 1 --r;i/ 
1 -y^->- 2 --r;i/&N l 3 i-^>-4--r;i/ 

a. 2-7^>-i — f;i/». 2 -y^->-2 - j )iMx*&t), feot^»tb 
<{i^i^— ;^a^ l -7*d tr >- l ->f;i/g N 2 -rn tf>- 1 3- 
^°dh> - l - ^ ;i/ST- & § o 

^BMmm^^^r r c 3 _ 8 ffli/^D7;v^;v4j j^Hift 3 ~ 8 ©3§>K 
©T^i/^i/SfciftRfeU ^^d7d^Hs ^>^d7^;H 
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^iM^^T rc 3 - 8 J3i^^bzklS«j tit. &tmt&3~8<Dm&.<D 
X, n-/n^Jr^ i-^ntf^S/X, n-^h^S, i-Zh^P^ 
^^^v^^^-^^a. l, l -^^u^h^S, l, 2-^^^;u^h^r 

2, 2 h^^>*. 1, 3-^^^;i/^h^rS>a. 2, 3 -if 
3, 3 -^^;u:7h^>S. 1 h 2- 
j-^;v^h^r->^ 1, 1, 2 - h U *?-)l7°u^*i/^ 1, 2, 2-h>J^ 

P*"^^ i-7°P^^>* s n-^h^>*, i-^h^r->^ sec-^' 

ec-^>fW^^ t -^>5=-;vt^^ ^.^-^>^;i/^-dr^>^ 1- 
^^;V^h^>>^ 2 h 3^*^ 1, l-^TJ^ro^Jr^ 1 
, 2 -^^^;i/7°P^^r^>S. n-^^fWl^^rv'fi. i -^^P^M^^ST 
b< \±* h^i-S, ^h*->M, n-rp^^iya, i-7*n^ 

n-^>^-;i/^-^r^>S. i -^>^;V^-^^>S. s e c -^>^-;i/^-^ 
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, t -^>f;^^^S, ^t^>^M^^ 1 h 2- 

^?;i/7*h^r^ 1, l -^^i/^ntf^^ 1, 2-^^f;i/7n^ 

&o L < h^v-*, aihdr^^ n-7D^^ i - 7° 

^BMtf^ki&^T rc 2 _ 7 ^sy;i/Sj tu§B rc ,_ 6 7;^;i/Sj , r 

o 

^mm^^^^X r n -j i: ; ;i/ y;^ ^ ri fcli 1 f«St:fe § i i: 
£?tB£U r sec -j hii2igiSffe§C^«U r t -j ^tt3$& 
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^mmm^iz^x rc 6 _ 14 7u-;i/Sj tits «6^vm i 4(D^mm 

Jgj£S£:VH^ ^{*^fC&#J;U£\ ^>Hf> N ^>37lx> N -r>^*>, 

u y ] ) -f >^V— ;i/3g, >ag, -y v^y y >^ y 

\f y 7^u ^>3S> 7xt>hu s^>3^ £;i/^v — #;w\"v 

^ >X-r 5. **V— ;k t° n n t? y v □ n t° U 5: *J t° y K t? y 

v 7 7 ; f 77-Ji/^ 3-7 W 
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■XJ-TVTV—KM, 7xyf-7^>Sx 'fV^t^-;^ -7^if>^ s 7x 
3g x 7P^d-;^ t° U K^-^rit^V^ 7DtUi?>i N 7UtU^^>i 

Z> r5^bl4IMiti^Sj kbtlis £?£L<f£tf 'J^>S, try 
K>3g,' t"«; ^ ¥>m, ^ -f>K-;v^ ^yu>^ >fv+y 

y>3£. *yy^>jg. -7^^>3g N ^--7^u^>^s =^vu>Biu $/w 
y>3S x 7^^-^>^, f^7x>i, ^>^J^^-y ^>m, -y 

y^r^>^ t:DDt:u^^>^ 7Difjy>i, try ^>j®&£: 

^•7^;-;^ ^>v^T^-;i/^, =*ryy>S^ ^r^-v*U>^ ^>yj>i 

tf 5- v -Y 5. V v y — ^E;b ^ ^- — ^ h ^ t. K n 

tr^-;i/^x 7-^f-y-;vSx ^-^-fe^— ;i/*s 3=- a- try K> 

2-tfD'J ^>^, ^ u > £ U 7*^ 1, 3-^^V^>3g, 1, 3- 
$?3j-*t>->3g. 1, 4-P^t^V->M, 7^;i/>T^K^ *^>W^KJg&iT 

Sj hbtl^ L< ttt°P y >>~7«, b-^U^-;va, t;V7t'J-M 
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rs&Mb 1 4l«i^«j ^lti±, b < tetfo 'J 
t"^ u ^ — ;H S ^- >; — ti° n — t: y ^ t° >; h* t° 

yu^>Bi> ^^^>=>^ ^--7^u^>^ ^-^-v"u>^ ^>yu>^ 
^u^>3^ 7xj-^>i, ^^-^^>^, 'Ov^tf? ^>m, t° 

^>3§, ^W^>^ f7v*-;v^ ^>vC^-^ N ^— 7xy^7^> 

, >s>yi)>m, )vmte¥&&l? £*u ^^{c$?^b<(i^--r^— 

Jp;u>^ ^^-v*u>^ ^>yu>^s ^i^x^ »;;i/jg-e&3o 

jv^>m, 7?^i?>m^ ±y^')^j>M, *j-w>m, ^>;u>^ 7* 
*mmw<ptejo^x r6^^bi4M^^*j fuHar5&^bi4 
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3 - y ;v7"n 4 - -7 m -^^^l/ft, 5 - y ^ -;i/^>^;i/fi. 6 

l -±y^)\y^^)\/&^ 2 -j-y^}i*^)V&^ l-± 
y?-)\s^?-)\sm, 2-t-7^x^^ 1 -^7?-;i/7*D 2-^-7^- 
jb7n £#s^f:f £>tL-g, 0 $f £ b < i±^>^JVM, 7i^f;H, 3-7 

-^^^^l^ l --1-y 3- ft*?- 2 -j-y^-ji^T-ji^ l-j-y^-jv 
2-±y9-)\y^^-)^&, 1 -i-y9-jvyn\fjv^ 2-^-y^-jvy°u 
tiVb^TS) =t b < ii^>^;i/^ 7x^^;i/S> 3-7x-;i/7 , nif 
;i<&. 4 - 7 m -;i/:7^;iA 5 -y ^ -;v^>^-;i/^ 6 - 7 

1 —±y?-)\s*^)\s&, 2-t7f;M^i/St$>^ £ 5>Ki$?i; b < 
>^;vS, 7^^^;i/* N 3 - 7x-;i/7°Dt;i/i, 4 - 7 — fry*?- 

-try ^Mt'Ms 2 -=^y <j y ^^;i/a^^^^[*-r^o 

y°u\±)\s^^mte¥(DJ')\s*)\s^*m\m7Ll£y ^-)\;?-3r : &, h 
y°aj^>x;i^—Jv^^?y&f£¥(D^)i<*Jvys)ifr-Ji**i>'M: ; m%_\£ 
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n tr;i/T$ y»&£r©> 5 :p;i/=3r;i/:P5. ;s ; *i/ftx ft v 

£<Dn&ft*ftV bti* $f*L<i±iigJSfs AfNK^ 

m-c&t). w&&&m<*mz&mz.i£. d) An^>i^ (2) zRtt ( 

3) 3=-*-— (4)^hnSs (5) =h'j;i/Ss (6)^v*. (7) 
tv Hi (8) ^7-j;;Ss (9)t.K^i?ySs (lowvv^yx. ( 

1 1) m-hSs (12) ^fV^7^-M, (13) 
(14) -f Vf^-^7^-M, (15) -hDVS, (16) *;WUFS ( 
-)i/^KS), (17) (18) C^e^fUMMs (19) ? 

n^ti^vY >4h$LfcltLjkWt<t£tiT^X i b £W C l - 6 j'}i3r;v&^ C z _ 6 t 
;i/>r-;i/^ c 2 _ B y )]/$■=. C 3 _ 6 2^ n C 3 . 6 i/^D7;^ 
C 3 _ 6 ^>^o :p;i/^-;i/S> c ^g^;^ 3^>g. c 2 . e 7;i/^~M* 
5>^s C 2 _ 6 ^;i/Jp— ;i/^-^-^>a^ c 3 .e*/^n7Wt^^ c^tvi/^ 
C z _„7;i/^-;i/f^ C 2 _ 6 ^;i/Je^ c 3 _ 6 ^^o^;b 

dr;V^^-^ N Sfel±C 1 _ e 7MU>^J'Ss (2 0) C e . 14 7'J-;VSs 
(2 1) 5 L 1 4Mi^t3s5£&. (2 2) ^M^i/M, (2 3) h'j7 
(2 4) C 6 . 14 7iJ-Ji'C 1 . 6 7;i/^;H (2 5) 5&v^Ll 
4I«C 1 . 6 7;^;Hlfel± (2 6) i£-V xxl - v XX2 -v XX3 -v xx 
4 (5£*K V xx \ V XX2 *5cfc^V xx3 {i^ti^ti^bT 1 ) 2) Bl^ 

3) flKjtlC^ 4) S;-CO-s 5) S-SO-, 6) S-S0 2 -, 7 
) S-NR XX1 -, 8) S-CONR XX1 -, 9) S-NR XX21 CO-, 10) 
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IC^ 2) 
5) C 3 



5£- S 0 2 NR xxl -s 1 1) S;-NR XX1 S0 2 -, 1 2) iS;-0-CO-x 1 
3) 5£-C (O) 14) S;-NR XX1 C (O) 1 5) ^-NR XX1 

C (O) NR XX2 -, 16) iC-O-C (O) NR XX1 -. 17) iC-O-C ( 
O) O-^ lSJ'd-aWi/^ 19) C 2 _ 6 7;i/^-;i/S, 2 0) Ci. 
6 7Vi/^-;i/S, 2 1) C 3 - B mm&,8t4b7km&, 2 2) C 6 _ 14 7'J-;i/S, 2 
3) 5ftl>L 1 41IlSS;SSfe(±2 4) 5^^L14I3ftM 

jstufc-rs ; v xx \ r xxi *5J:^r XX2 {±s ^n^n^b-c i) ym 

c i „ 6 7ji*»^ 3) c 2 _ 6 7;^-;va, 4) c,. 6 7;^-;H 

_ 8 J!iJg5£j^fb7j<liiS. 6) C 6 _ 14 7'J-M, 7) 5&^L14S 
, 8) 5&1^L 1 4IffMi^Stfcli9) C 1 _ 6 7;^^^> 

— ;i/S, :rn^;i/^;i/A&2f©:F;i/^-;i/S. ffii8RT;b^;i/afc:^ii&-ra^ 

ad^7 7;1/+j1/S; t Kn^r^^^JHx th'D + MfR bKn^->7* 
d tf;i/&& £© t F u^-vrjv^-jhM ; ^7-^;S ; jfc^zw 5. K-f ; 7 

^ #;w^-f ^©73;i/7\*^-Y;i/T;b^r;i/X ; ^^ivtuvs^^^ )i 

-fe^-;i/a^h*©T;i/7jy -r ; 7$.;&; J-3-J17 5. x^b7^ 
>f V7p tf;vr 5: J Mte ¥ (D 7 ;v 5-117 5. yS ; i/^f;i/7^y& ^<^-;i/3i^ 
^7^7Sx ^xt v jI/7 ^ ; S^; J:*® i^7;^;i/7 ^ ;S ; 7 ^ ^ 7 
^ y ai^l/ft, 7 5 S yu ¥)V^te¥(D7 3. J 7JV5-JI& ; ; * h 
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^ s rp^Jrv'*;^-;!/^^, * b ^-^jjjvtf- ;i/x^;vS, :nh=^>:ft 

^U— ;i/7;v3 ; h^^i/T^t-^ ^ ^^^^^^ 
; h U >^ h3^> h i ;f^h*C7iJ-Mgl7^ 
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>m, t'Jr^>E b y Kb y s. -fv^yj>^ 7*^*s>m* * 
j y *± s J u H ■ tr y s; v >^ * y =¥-9- u >j§ n b y h* b y 
^>3§. trnutru^>^ tDD^ij^^>i, -of— b^voby 

— -f 5: W b y >3gs ^ b y * v T-Tv—frM, 4 ^ 

^>v^-^^-v— r^-y-^n b y ^>s, wvnf'jv^>^ try 
k^ij^>-7-*>Ss b^s/>^. t:y^>jg s kuf>e t°y3:H 

> K— ;i/3g. b^ v*d y t5vnJr7'J>l, bn 

o^v*'J>S, Kpnt;ij>8, ^v^>h"iJ>-l-*>^ >rv^1f>r 

>fu>-i-^>^ ^7 7731?^ ^>v b^ >- 4 -$->m, ^>x-r 

^"V y >- 2 -2)">3^ 1, 3-^hFo^v^>H-;i/ 
^ 2, 3 - 5^ b K d - b d n b y > - 2 - ;?)- 2, 3-^bKn-bn 

4 -:*->3g:&»£>jgfcf*x3 i ©3^si£ bv^o b < i±*; y >3®. b y 

N bnnby^>^ b>j5.^>3§, #tv'j>^ try Kt:y^>3gx by 

„ ^-niy by * t>ti& 0 =t D£? £b <(±^F7 y >3®. bys^> 

£&s Yft*5 &^b 1 4m&M&&&te¥<D'^ : 7 L uMttm??>M&Mtiti'rZ> 

47 



WO 02/32872 



PCT/JPOl/09221 



m&n& i ] 
^ x + 



(a-01) ( a - 02 ) 0) 

J^T, TCiSM^^&ttS^cK Z, R 30 \ R 30 \ W, W 11 . R 1 
£jt«£-f & ; Vc^m (a - 6 ) ii-fb^ (a - 6 1 ) £fcJ±fb-£-$j (a - 6 2) 

X&if©:^ ;S©nS§li*t§ ; R sa \ R sa2 . R sa \ R sa5 \ R sa 
6 \ R sa7 l ^XUR s&80 l±^ti^tl^\LVX, buIB (3) IBiKCDSAtf^LT 

[ jsag^ 2 - i ] 
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R 2 R 1 



(G2) 



R" 

R (Brl) 



NH 2 



[XgA - 1] 



R sa2 
R' 



H 
Ca-2) 



[XIA-2] 



[X^A - 3] 



(a-4) 



[XgA 

sal-""" 
(a-42) 



<a-5) 



[X^A-6] 



R** 3 



(a-62) 



(a-3) 



[XgA- 5] 



\ *! 2 

Rsa3 / 

(a-61) 



(a-4) 



[XfiA-4 2] 



-X" 1 ^NH 2 
(a-43) 



(a-61) 
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>V EXSA-7] >V 

(a-6) C a - 1 °) 



R' 

R ! 



I 1 .sa^Y^ 2 Z— NCO „, , „ ^m^ Z ^ U R "\ ^^^1^^ 

>V [ISA- 8] R " [XSA-9] ^ 3 X^» 



(a-6) (a-7) 



(a-10) 



W [xsa-10] V MA _ U] * r«H^ V R ' 

( a_6 ) (a-9) (a-1 0) 

<X@A- 1 ><IgA-2 > 

^-U>fg#f# (a-1) *^dr^n>^agft: (a- 3) ^©J^fbSjfoCDXig 
ffe^o fh7t Fo> ( Tetrahedron ) 53, 1743 ( 1 9 9 7) ^ £lr$g 

<XfMA- 1 > 

/^©e&s&w-rsT- u >mm& (a - 1 ) ch^ 

fb^ (a- 2) ^f§u^Tl§. Hli&MJgti^M^^iP^SMMJg-CfTa 
ii:^^ M^Ki± 1 O^f) 3 0^Bg-(?*So 
<XigA- 2 > 

'fb^ (a- 2) £7 \Z7 ^ — )\ste£<Dm-&ifeM& 

fcfct^-y- — A (Dawtherm A) ^-r^MlT § £ £ «fc D >fbi^ (a- 
3 ) £ h #T £ £ o MJftMJgte: 4 0 "C^^JjDWfiSTfi 1 as-e # 

, 1 Ofrfrb 3 OBSI^-r^So 

< Xf§ A - 3 > 
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n Hinsbergh VWM. Cooperative effect of TNF -alpha, bFGF and VE6F on the f 
ormation of tubular structures of human microvascular endot helial cells 
in a fibrin matrix. Role of urokinase activity. J. Cell Biol. 1996, 132, 
P1177-1188. ;(2)Tallquist MD, Soriano P, Klinghoffer RA. Growth factor s 
ignaling pathways in vascular development. Oncogene 1999, 18, P7917 -7932 

.)o Ltzt^x, mfflmteZfc&bm&znz&&<D^3K£.mtt&*)m&$ 

DNA (deoxyribonucleic acid, ^^r^ci/ U ^l&Wk) 
VEGFR2 (vascular endothelial growth f 
actor receptor2. Ifaf rt^tllS^f §ft 2 ) 
human placenta (fch UctM ) 

Hepes (N — [2— Hydroxyethyl] piperazine— N 
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'— [2 — ethanesulfonic acid], ^^XdHfltn-S)) 
MgCl 2 (Magnesium Chloride, i&4k~? is t> A ) 
MnCl 2 (Manganese Chloride^ M^>*°>) 
Na 3 V0 4 (Sodium Orthovanadate(V), h^±i/ 

> (v) m± h U»>A) 

ATP (Adenosine 5 ' — Triphosphate, J is> 5 

EDTA (Ethylenediaminetetraacetic acid 

HTRF (Homogenous Time— Resolved Fluore 
s c e n c e, mmfrMMtf:) 

FGFR1 (Fibroblast growth factor recep 

t o r u ^m^mmmmm^n^ 1 ) 

PDGFR/5 (Platelet derived growth facto 
r receptor/?s 

HGFE (Hepatocyte growth factor recept 

or. m-mmmmm^nm 

EGFR (Epidermal growth factor recepto 

r s ±&mmm z ?-^mm 

Tris (Tris (hydroxymethyl) aminomethane 

NaCl (Sodium Chrolide, S{b^hU>>A) 

BSA (Bovine Serum Albumin, Wf7il/7^» 

HRP (Horseradish peroxidase, ^ — 'T.'y ^ y ^ =l 

EGTA (N, N, N N ' — Tetraacetic acid, N, N, 

n n 5 -mmm 

SDS (Sodium Dodecylsulfate, Fr^Hi^h'J^ 
A) 
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NP-40 (Nonidet P-40, ;-ri;hP-40) 

PCR : polymerase chain reaction, ^'^7 — -tf 

R T — PCR: reverse transcription — polymer 
ase chain reaction, Mfc^^ U ^ =y — -t? m$Mlx.Jib 
RNA: ribonucleic acid, U iRI&WL 
cDNA: complementary D N A , DNA 
cRNA: complementary RNA, ^gffi^K} RNA 
dNTP : dATP, dCTP, dGTP, d T T P ifi^m^U^ 
UTP:Uridine 5' - triphosphate, <>t;^> 5 ' - 

CTP:Cytidine 5' - triphosphate. 5 * 

-£'j >m 

dATP: 2' — Deoxyadenosine 5' — triphospha 
te, 2' -^Jr^ri/T-?; i/> 5' -=V>Wt 

dCTP : 2' — Deoxycytidine 5' — triphosphat 
e, 2 5 -^Hr^i/^V^ 5' -HU>S 

dGTP: 2 ' — Deoxyguanosine 5' — triphospha 
te N 2' -f^^>^7yj/> 5 5 -=>J>g? 

dUTP : 2' — Deoxyuridine 5' — triphosphate 
„ 2' 5 5 -H'J>» 

GAPDH:glyceraldehyde 3— phosphate deh 
ydrogenease 

FBS:Fetal bovine serum, S'jH* JJElfitfS 
PBS:Phosphate buffered saline, V>WtWtigs& 

MTT : (3-[4,5-Dimethlythiazol -2-yl]-2,5-diphenyltetrazolium bromide;Th 
iazolyl blue) 

DMSO:Dimethyl sulfoxide, ^JV^)l/7 ■* * *s Y 
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PDGF : Platelet derived growth factor, 

EGF : Epidermal growth factor, ±J^i^5fiH J ? 
FGF2 : Fibroblast growth factor2, WM^M 

VEGF : Vascular endothelial growth fac 
tor, ifirWp*3J£±MH^ 

HGF:Hepatocyte growth f a c t o r , BTIfflJJSfMH^ 1 
TNF — arTumor Necrosis factor alpha, J3!2ft 

FCS : Fet al Bovine Serum 

E GM— 2 : E n d o t h e 1 i a 1 Cell Growth Medium 
- 2 

mmumm i : ^^r^m^m^mm^.x^M's^^mm^ invas ive 
tube formation mm>&m%mm) tM-r z> mm^m 
t. hm^m^fkmm (huveo itm^tix^^m m^t^mmm 

m "fflmt&m&iffi" , p. 197-202) t:^twu 5%co 2 -r>=!r 

— 4j (3 7°C) tz^TEGM- 2 Jfrfcfe u 4 bffiX) 
£J1^ conf luent 13 £-£±g^bfco Transwell (nx^ — 
&JBIA) tg^yi/— bOinner we 1 11 CO. 4mKD^^>7>f7 
yy— (^^tti'JlA) *in^0. 7units/ml units/ml CO 

ho>E> (S^^ttJ: DBffA) "^S^^^feo HUVEC^h'J/i/X ED 
T A£J3^THlKbfc^s P*3JS^fflJia^#ffl^lfllvSi^ii& (Huma n Endot 
helial Serum Free Medium Basal Growt 
h Medium, SFM^m&ir, GIBCO BRLti«A) tliU 

^(Dmmmmmo . 4 mi (1. 4xio 5 i) ^agi^fe?^ 

±Cill, ,^4M5 %C0 2 ^ >^r^.^-^ — fp (3 7°C) TigSiLfco 4 
B#Pe§1^ TranswellCDouter c h a mb e r fcJflrWir^H^©© 
^ {10 ng/ml EGF (GIBCO BRLIU OfA) s 30ng/ 
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ml FGF2(GIBCO BRLIii^IAK 7 5 ng/ml V E G F (fn 
ytmm&QmA) x 50ng/ml HGF(R&D£tck *9 AK 7. 5ng/ 
ml TNF-a(^">if^AtJ:DIA) [#jfiLW#r£H^©«£l±m>fc H U 
VECODy htaot^|fc§] } £#f.b;«t&t/Jf£^at? 1 . 5ml© 
SFMiMA0i5%CO 2 -f>^a^-^-ctJ (3 7°C) T±g#Lfeo ftlfc^J 

M*^t?i. 5mi0SFMi$«bL ^mmmmm^B & *> 6 h ate 

inner w e 1 1 ©tM±?i £i8fc3IISfc* bfc@L PBS!:iibfe3. 3 m 
g/ml MTT (^mi^IA) MO. 4ml§M^1^5%CO 
2 ^>^ro.^— ^ — (3 7°C) ifT^SIbfco MTTi:J;oT^fi^life7^ 

zfv>y°)i/pnztei&&ti2> i g]& (tube) (Dm*mmMWi^& } o^7ik\s 
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